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Abstract: The studies the production quality of three varieties of apples, Generos, Florina and 
Delicios de Voinesti under the influence of differential nutrition based on macroelements. The 
nutritive elements came from complex fertilizers (NPK) 120 and 240 kg s.a./ha. The size of the fruits 
was directly influenced by mineral fertilization and it was established by taking into account two 
evaluating factors like diameter and average weight. The spore of average diameter apples was 
between 7.82 – 14.58 mm in Florina variety, 9.4 – 24.02 mm in Delicios de Voinesti variety and 29 – 
33.4 mm in Generos variety. The average spore of weight varied according to variety and doses from 
1.2 to 1.9 g in Florina variety, 1.5 – 3.2 g in Delicios de Voinesti variety and 3.7 – 5.3 g in Generos 
variety. The sugar content was between 16.90±0.41 % in Generos variety and 22.10±0.56 % in 
Delicios de Voinesti variety. The total acidity is in reverse raport with the sugar content and has the 
following values: 0.26 % in Delicios de Voinesti variety and 0.58 % in Generos variety. 
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INTRODUCTION 
 
Apple is the most frequently fruit used in the food industry due to its nutritional 
values. Apple quality can be characterized through various  parameters and it is determined by 
varieties and local varieties, pedoclimatic conditions and in a large measure it can be 
influenced by technology. Nutrition is an important part in establishing the apple production 
quality. 
A series of research studies have evaluated the apple production quality in various 
pedoclimatic, technological conditions and in different fruit varieties, (Visser et al. 1968, 
Fallahi et al. 1984, Glover et al. 1999, Campeanu et al. 2009). 
To increase the nutritional values in order to obtain good quality production parameters, 
Fallahi et al. (2006) established a series of correlations among the foliar diagnosis before 
harvesting and fruit quality. The research done in this respect allowed the identification of 
some nutritional values with major implications in establishing the effective quality of the 
apples. 
In 2010 Fallahy et al. announced  the results of the research by presenting some 
important values like apple nutritional values which can generate some nutritional disbalanced 
elements with major implication on the apple quality: nitrogen (N), potassium (K), 
phosphorus (P), calcium (Ca) and boron (B). 
A series of new methods of investigation was introduced in time in order to increase the 
efficiency in evaluating the fruit quality, (Weibel et al. 2000, Saevels et al. 2004, Liu YD et 
al. 2005, Gowen et al. 2007). 
Taking into account the great demand in apple consumption and the general context 
observed we have studied the influence of mineral fertilization on the production quality in 
three apple varieties  Generos, Florina and Delicios de Voineşti. 
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MATERIALS AND METHODS 
 
The research done in order to elaborate this paper took place within the  Research 
Station of Timisoara – in the experimental fruit growing lot. 
The soil of the fruit growing lot has the following average values: neutral reaction at 
the depth of 0-20 cm (pH = 6.90) and weak acidity at the depth of 20-40 cm (pH = 6.39); 
humus content (H) is 1.95% at the depth of 0-20 cm and 1.73% at the depth of 20-40 cm. The 
total nitrogen content Nt is 1.16 % respectively 1.13%. The mobile phosphorus supplies are 
32.55 ppm P in the superior level of the soil and 29.4 ppm P at the depth of 20-40 cm. The 
assimilable potassium content is between 172.0 ppm K at the depth of 0-20 cm and 161.5 ppm 
K at the depth of 20-40 cm. 
The apple varieties of Generos, Florina and Delicios de Voinesti represent the 
biological material of this research study. 
The experimental variants were obtained by mineral fertilization with complex 
fertilizers (NPK) providing two fertilization levels, 120 kg/ha and 240 kg/ha, together with 
the control variant represented by the natural fruitfulness of the soil.  
The quality indicators showed the fruit size (average diameter and weight), the sugar 
content and the total acidity, all the measurings were taken from fresh fruit. 
The quality parameters were determined by using specific lab methods: measurings 
with high precision lab equipments (scales, electronic sliding callipers), titrimetric, 
polarimeter. 
The results obtained were processed by adequate statistical methods. 
 
RESULTS AND DISCUSSIONS 
 
Affecting the nutritional values of the apple by adding macronutrients (NPK) 
influenced the fuit production quality in diameter and weight, sugar content and acidity (Tab. 
1). 
 
Tab. 1 
Apple quality parameters determined by mineral fertilization, RS Timisoara,  
(average values 2010 – 2011) 
 
Quality parameters 
 
Experimental 
variant 
Weight Diameter Sugar content Acidity 
(g) (mm) (%) (%) 
Generos 
G0 58.30±1.56 89.60±10.46 18.20±0.41 0.35±0.068 
G1 62.00±1.56 118.60±10.46 18.10±0.41 0.42±0.068 
G2 63,60±1.56 122.94±10.46 16.90±0.41 0.58±0.068 
Florina 
F0 59.00±0.55 90.92±4.21 18.90±0.27 0.38±0.043 
F1 60.20±0.55 98.74±4.21 18.20±0.27 0.40±0.043 
F2 60.90±0.55 105.50±4.21 18.00±0.27 0.52±0.043 
Delicios de 
Voinesti 
D0 53.20±1.38 72.80±6.98 22.10±0.56 0.26±0.020 
D1 54.70±1.38 82.20±6.98 20.60±0.56 0.30±0.020 
D2 57.90±1.38 96.82±6.98 20.30±0.56 0.33±0.020 
 G0, F0, D0 = control variant 
 G1, F1, D1 = NPK 120 kg s.a./ha 
 G2, F2, D2 = NPK 240 kg s.a./ha 
The fruit size was directly influenced by mineral fertilization by using two quality 
indicators, diameter and average weight. In terms of average diamter, the fruit growing spore 
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has the following values: 7.82 – 14.58 mm in Florina variety, 9.4 – 24.02 mm in Delicios de 
Voinesti and 29.0 – 33.4 mm in Generos, figure 1. 
The average weight spore has the following values: 1.2 – 1.9 g in Florina, 1.5 – 3.2 g 
in Delicios de Voinesti and 3.7 – 5.3 g in Generos, figure. 2. 
 The apple variety of Generos used the fertilizers the best in terms of fruit growth, 
diameter and average weight. These quality parameters are positively correlated.  The other 
two studied varieties, Florina and Delicios de Voinesti used the fertilizers in a small measure 
in terms of fruit weight spore assessed by diameter and average weight. 
 
. 
 
Fig. 1. Apple weight spore according to variety and the fertilization variants, SD Timisoara,  
(average values 2010 – 2011). 
 
. 
 
Fig. 2. The growing spore in terms of fruit diameter according to variety and the fertilization variant, 
SD Timisoara, average values 2010 – 2011. 
The fruit quality of the three varieties was also assessed according to sugar content 
and total acidity.  
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The sugar content in fresh fruits has the following values: 16.90±0.41 - 18.20±0.41 
% in Generos, 18.00±0.27 - 18.90±0.27 % in Florina and 20.30±0.56 - 22.10±0.56 % in 
Delicios de Voinesti. 
The highest sugar content was observed in Delicios de Voinesti, 22.1 % and the 
lowest, 16.9%, in Generos variety.  
The most uniform and stable sugar content according to the fertilization procedures 
was observed in Florina, the variation limits are 0.7 – 0.9 % and the most fluctuating sugar 
content was observed in fertilization doses used in Delicios de Voinesti, variation limits are 
1.5 – 1.8 %. 
The total acidity of the fruits increases in all three varieties together with the amount 
of fertilizers used and nitrogen is the element with direct implications in this respect. The 
acidity values are: 0.35 – 0.58 % in Generos variety, 0.38 – 0.52 % in Florina variety and 
0.26 – 0.33 % in Delicios de Voinesti variety, fig. 3 – 5. 
 
. 
 
Fig. 3. Ratio sugars / acidity in Generos variety. 
 
 
. 
 
 
Fig. 4. Ratio sugars / acidity in Florina variety. 
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Fig. 5. Ratio sugars / acidity in Delicios de Voinesti variety. 
 
 
The content of sugars is decreasing when increasing the amount of fertilizers and it is 
in a reverse relation with the acidity (ratio acidity/sugars). When we increase the amount of 
fertilizers we observe a bigger decrease of sugars in Delicios de Voinesti than in Florina apple 
variety, fig. 3 – 5. 
 
CONCLUSIONS 
 
Mineral fertilization with NPK complex fertilizers used in doses of 120 and 240 kg 
s.a./ha in Generos, Florina and Delicios de Voinesti positively influenced the increase of the 
average diameter  and of the fruit weight in all three studied varieties. 
The content of sugars decreases when increasing the nitrogen fertilizers. The most 
stable content of sugars was observed in Florina variety and the most fluctuating in Delicios 
de Voinesti variety. The total acidity of the apples increases together with the fertilizers used 
and it is in reverse relation with the sugar content. 
The most stable values of the quality parameters studied in terms of size, sugar 
content and acidity were observed in Florina variety. The biggest modifications in parameter 
values were observed in Delicios de Voinesti variety. 
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